Expression, purification and improved antigenicity of the Mycobacterium tuberculosis PstS1 antigen for serodiagnosis.
The phosphate-specific transport substrate binding protein-1 (PstS1) is a potential antigen used for the serological diagnosis of tuberculosis. For a highly specific diagnostic result, it is important that the recombinant PstS1 be highly pure and correctly folded. In this study, the PstS1 was expressed as fusion protein with glutathione-S-transferase (PstS1-GST) and Escherichia coli trigger factor (PstS1-TF) and their immunodiagnostic potentials were evaluated. The insoluble PstS1-GST was denatured and refolded to the native conformation by a step-gradient dilution, followed by purification with affinity chromatography on immobilized glutathione whereas the soluble PstS1-TF was directly purified by Ni-NTA affinity and size-exclusion chromatographies. The levels of antibody responses to PstS1-TF and PstS1-GST were measured by enzyme-linked immunosorbent assay (ELISA) in the sera of 22 tuberculosis patients with smear-positive and culture-positive tuberculosis as well as 20 healthy individuals; the antigenicities of the samples were evaluated in terms of sensitivity and specificity. To determine the diagnostic accuracy, receiver operation characteristic (ROC) curves were constructed and then the areas under the ROC curves (AUC) were calculated; the AUC values for PstS1-TF and PstS1-GST were 0.971 and 0.877 with 95% confidence intervals (CI) of 0.927-1.000 and 0.768-0.986, respectively. The specificity of PstS1-TF was reduced from 89.5% to 84.2%, but in case of PstS1-GST it dropped drastically from 78.9% to 26.3% when the sensitivity was raised from 86.4% up to 95.5%. These results indicate that PstS1-TF is capable of producing more accurate and consistent serodiagnostic results than PstS1-GST, possibly due to its conformation being closer to the native state.